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(54) COMMUNICATION EQUIPMENT FOR VEHICLE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable device 
which can set a restriction range fitted to respective input terminals 
when the ranges of input voltage in the respective input terminals of 
a comparator differ and which is proof against noise by restricting 
signals inputted to the respective input terminals of the comparator 
to the values of the prescribed ranges which mutually differ. 
SOLUTION: A communication equipment for vehicle 1 performs 
communication between nodes through balance cables 5. The 
balance cables 5 as signal lines are twist pair lines and they connect 
a node 2 and a node 6. The nodes 2 and 6 have the same 

constitutions and the terminals 2a and 2b correspond to the . . , 

terminals 6a and 6b. A reception circuit 25 in the node 2 is provided /t^^^fe§ 
with the comparator CP out putting a reception signal to the input ' 
terminal 3b of a micro computer 3, resistances R0-R5 and a 
capacitor. Thus, the inputted signals are restricted to the values of 
the prescribed range by setting the resistance values of the 
resistances R0-R5 to a prescribed relationship and numeric values. 
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t * # *P tt W (Rl) €-^LTmt£U. 3>^U-^co 
RfcA^iSi^t^ifi^-^^coftll^coy - y ;b <h S: ^ 
fttt (Rl) tfel-ftKfiftCOftta (R3) ZfrLTtetf. 
U. n^/^U-^cOfitfcA^iS^SiSnBftM (Rl).co 
3fScoft^tfiflcoftiit (R4 1) £fl*LT£i£L, u>/^ 
U-^COMl^iS^t^-RfcA^ia^i *M?Pfttrt (R 
1) c02^fCOftia4ftCOftirt (R2 1) S^Ltli^U 
3 V/^U-^cOtH^iS^tHiaa'ti/EcoOl^iS^i:*:^^ 
50 ft id (Rl) <bl^-ftfcn[ftfiC0ft{d (RO 1) £*r*LTm 
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[0034] 3>^U-^^HUti^a]^Lti30, 
# £ A 77 32 ( + S3 ^ ) ^VddTSfcA^filf < - 
[vol 1 3 <7)4J^ir. ^'{gy-^OMC&g-^A 
^TSdaWirJSf 2 a. 2b^Vddi:a?ttS. C 
OVdd*ffiKR'3<!:}ilKR4Tl { j3/4i:^fET5: 
t^T^. K A 77 # ( - £i ^ > CO A TV* JE CO J-. ft * 
#J (3/4) Vddi:ffAS:t^Td4. # & A 77 
JS ^ ( + =f- ) <7> A ^3 «ti f b V d dOlSit^Ct^ 

( 0 0 3 5 ] f »^-y;n:»ff^AoTW mi nq *c *3 ^ 

2a. 2 b »« ft tfl '.li 0 [ v o I i ] IC o £ * ii . & tri 
R 0 . R 2 . R 1 r 'A J H IT, # K A *J JS ^ ( + » 
=?■ ) co A 77 *.ti rn co K pfc £ #j C l / 4 ) Vddi:flPxi: 
t/)<T£a. £fcA77Si^ (-«^> OA^tllfEtt. 0 

[volt] 3)lltf5:t^T!5. 

[0 0 3 6] 3>/^U-^A<L U^;iSlH^ll/t*iO, 
^KteA^SS^ ( + 33^) />< 0 [volt] TitteA^iffl^ 

( - & ^ ) A< ( 3 / 4 ) vd dfl)4ifti:. >F- ffi t: - \7 ;u 
K d< A o T m m m tZ & ¥ 2 a . 2 h W V d d I" o 
tte. :cVdd6ftKRltlttiiR2T2/3t:» 
*E-r*££j»<T€r. # £ fc; A 77 £i ^ < + *B ^ ) CO A 77 m 
J£ CO _t ft £ (2/3) Vddi:|lpA5:<S:/i ( T§4. & 
«c A 77 U * < - Jfi ^ > O A 77 -.11 I K tt . V d d £ Sill R 3 
iltit R 4 TM> /V: UT (3/4) VddC0££tr*C 

£ 0 0 3 7 ] V ffi y - 7 C *l! ri< A o T » IN M K JS ^ 
2 a. 2 b rt< 0 C v o I i ] \Zt* r> ft t £ 12 . & A 77 & 
(-«J^) (7) A 77 HUH CO KK : €: 0 [voll] 

# fit A 77 X3 ^ < + iS ^ > <D A *J UU£ tt 0 

[voii] fl)iitr5:t^T!S, 

[ 0 0 3 8] SE^t, — ^WftAJliS^CA*! 

r s © ^ * , a ^ ic y& <c a »ff & % w © tf ic as Hi r a m j& 

tTSCt^TS, '> ft < t t» — /; CO A 77 55J ^ V CO \v\ 

tfr £ & SH * . 3>/tu-*©m^«ffiKJc>i;T3£ft:Si* 
H U *c JKZ> W -ft T li . #&fcA*i8^(Wcoift£ljTr&$5 

aA£<gHtat;tir. jiijEeA^ai^iwofiirEiJfiKfle 

T HL W t CO IN II & It , 3 >AI/-^«)IH^^L U^iKO 
«&TMi. *SteA^ffl^ffl<ortftfiJlr3:flS0H©.UI««l* 
RfeA^ffl^iWWofJffliTrffiWBHOJiKWtTMtttroiBI 
i:att5t*i:. # K <E A » ^ to w a& 3d ifr £ IW «> T 
Hi tff s fe a 77 «i ^ ini go d>r e iTr se « ta o r nt «a a r \z & 

[ 0 0 3 9 ] 

[ ft fPI co U< J£ CO J# 5g ] £1 >" . * ft 91 * » to" C a< T 3£ J8£ JB 
j£ (C ^ ^ M T & IPJ T a . H 1 tt * ft 9J O fit n\ '& (3 i£ K 



5) «r IB ¥ 10-215229 

S 

[0 0 4 0] I3?fit Lttt?f y-r^5SfflV». ^ 
<Xh^r (twisted pair) fit LT^5. / — K 6 ti 
y-H2<hI^Cf»fi)fe*0. fif 6a. 6b»iJS^-2 

a. 2 bt^jtatiio, ^agy-y;u5€r^ur^fc£ 

T/-KIBIffllffi*ff-5. 7<jrD3>lia-^3liiH/I 
533a«r^LTj^{im^€:iSUiL. Z<Os&mm^\t b 5 
> i? z 9 Q I . Q3a)«**WflPT«a»fi^*J£iat 

10 C 0 0 4 1 ] / - K 2 . i£ © H3 B* 2 1 t . h >) if )l 
Xft^(0I^2 2«i:.^ J B£m : ?©:2 3. 2 4 t . 5^0^ 
2 5t, 7< ^D3 >tfa-^ 3 iSfflAT^*. 
[ 0 0 4 2 3 i£ (3 CO Sft 2 1 12 . h7>y'X^Ql. Q3 
£ , ■7-f^n3>tra.-5'3*«MI^JJB3aS^U-Cj&m 
U ft ® n fi£ U U T h 7 > v A ^ Q 1 CO iH 0 © £> {fe jsK 

•>'X^Q3©a»lli^SfttiE1-4<>^-^N3i, ^ 
-f 3f — K D l - D 4 t . y^77^lft^RL. RLt* 
«i *. T ^ * . 

20 [ 0 0 4 3 3 h7>y*X^Ql0)3Ui7^i;ijy^77 
rttKRLS^lTittiBililEVd d A< f?l JJD S *i T *s 0 . 
^/yX^QSOnl/^^UT'ilTv^ffit/iRL^^ 

[0 0 44] S . h 7 > •>* X ^ Q l W □ I/ ^ ^ l; IJ )S 
^F2 a 5 (O - y/^y-^^ 5 a 

( <D ^5 tt ) ^KWI^ntfeO, h7>->*X^Q3C03U- 
^ ^ IC « JS ^2 b $ ^ L T *K- ffi y — ^ 5 co fdi CO y - 
^^5b (C0^«l) )»<»ttStltl»5. 

[0045] / - H 2 C^i^T. -7<^an>tro. — ^ 
30 3 A< H < H i g h ) U ^ ;U fc* U S i£ U1 L T ill 77 ^ 3 a * 
H^AtTit, h7>^A^Ql. Q 3 tt t t» i: * 

[0046] rat. /-K20)fflf 2 at. C tl IC ft 

Kjtity-^ib5ai. ccoy-y;u5ai*^i^$n 

ft / - K 6 CO & ^ 6 a CO Vtltf. (2 . '.tt M Hi H": Vddt/<to 
THl/^ititti. y-H2COiS^2b<i:. 

z t\ft*r — ^;u5bt. cwy-y^ 5 bi:}^$n^ 

/-H 600^^6 bCOVli(yCii, ffilfiTtii&O [voll] t 
oTL u ^ A t /cf ^ . 
40 [00473 ttJs, y-K6©HttoigBft^i:J:o/ 

_ K6^6 i K'dgy-^ F ^5€:^UTf3^^il^^T<a 

t. /-H2(D3>/a - ^cpti. *k is y — 7 5 a* 

T . HU^;H8^*^-f ^D3>ea - 5^ 3 tfi r 
a . 

(00483 — ?J * T-f^D3>fc:a. — ^ 3 ^ L (Lo 
w) U^;um^SiltBLTaj77533a*L L"^^tTS 
£ . h 7 > X ^ Q 1 . Q 3 li t t> i: t > «!: ^ . 

[00493 rat. y — K2W«f 2 at. c n i: ^ 
50 S5nty-^^5ai. Z<Dtr — 7)ls5a\zmhiZn 
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ft S - F 6 <D 6 a <D1&&U. &i£'rfi{£0 [volt] £ 

li^tLMi^/^. /-naoJflf 2 bi. cm: 

0 T H U ^ A t * . 

[00 50] & . y — K6«)iriiaa)Q3Bfifcf^cioy 
£ , y-H2C3>AU-^CPIi. ¥ ffi 3r — 7 ;u s a* 

6 <o m 3 * £ & w « l r a © fa (l^jm^o ft ?j 

[005 1] a fii G3 I» 2 5 li . T'f^nn>t:i-^3 
CO A 4» 3 hi;3fcil^}Slll^t53>/a-5'C P 

[0 0 5 2] a >AU-^C POKfciA^a? ( - ffl 

* > t#Kfc:A^ja^ ( + jsa^> tti. «t fj * » 5fe r * 

[00 53] nwtU-^CP^JfcKfcA^JSS^C + JS 
^ > a <h ft 43 ^ 2 afti^ffiMR 1 £ ft I, 

tl^L. 6t A * 43 ^ < - ffl * ) Shift 
af2 bAitftttiiR 3fi^LTttttl>. ffi tr'i R 1 t ft 
{i'iR3Wtt fci ftft ft M - Ht^S. 

[00 54] 3>/*u — *CP<0&*cA2i4fl^<-4S 
=F) £ *tt & '.1! IE V d d co 0\ Mi 43 =F £ ft wi & & ta R l <D 2 
ft* <7> ft K tt <Z> « W R 5 S^UTfiiKtSiJIs C M <k! & ta 
R 1 CO 2 ii!i<0 & b'i 4fl CO Kt b'i R 4 ft ^ L, T £ % t T M -5 . 
C <D 2 fiS ; BS 2 ftf $ 3 O BE 5: T * 5 . 

[00 5 5] 3>/tU — ^CP^JJiKfcjAtJffl^t + JB 

* > i Ul 2j » * £ ft iffl Jd ffi ffi R 1 £ M - - <0 » W lifl O ffi ta 
R2*^OTK«iL, a > U — * C P <B lit *J JB i 'ill* 
Si ?t! ft: V d d co (K & 43 =¥- £ ft ^ ME L X ^ * . - co M -* 

ii . BS^-^^tfft^tAS, 3>/^U — ^CP^m^j 
43 ^ £ SO itl ff. V d d CO (fc |fr 43 ^ £ ft ffl Si tt K R 1 «t 0 
A* 0 /h $ ^ ffi £a co * — 7 > 3 \s 9 9 mtUbXR 0 ft ^ 

[0 0 5 6] ttKW©UH«£iC'C**3-r£. 

R 0 < < R 1 , R 3 = R 1 . R 2 = R 1 . R 4 = 2 x R 

1 , R 5 = 2 X R 1 

R 0 = 1 kQ, Rl=R2=R3 = 24kQ. R 4 = R 

5=4 7 k Q 

£TZ. 

C0057] y -f * - K D 2 . D3i;^0. ¥ ffi ^ - 7 

^•Jv^T5:t)>^«. JBf 2 a. 2 b co til ?5< £ #J 
LTfcftATVddC 5^ -f * - K 

Dl. D4i:J:0. *r— 7 )l> 5 C KttSHIf* 0 [vol 

i] tl F^iiHUot {), SStfftO [vol i ] T?'J*y 
^t4:t^T«. JSf 2a. 2 b O JfiNc^S Jft L T t» 
Ci/htO [volt] tCflrxSrt^T^*. 
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[0 0 58] B 2 K . t£ SMC A U-*CPcOA 

^fflfttE©«ft$*tafPIBT*&. g2 [A] « . 

* * -c & o . @2 [b] k . 3>/a-^cPD»u 

[0 0 5 9] □>/^U-^CPrt { HU^;KI^*5i3 
( iti *J > LT*50. # fct A ?J 43 ( + JS * > ;>< V d d 
T K A * 43 ( - 4S ^ ) At (1/4) V d d CO $ fi- 
le . 'Klfiy-y^SCai^^AoTRIIIlflflirffl^' a . 
10 2b/><VddC/c£o/ii:£, C (O V d d R 3 t 15 

K R 4 . R5 (R4//R5) ? 1 / 2 C 5>tE t 5 * t 
tf* ? £ . & A fl iS ^ ( - m ¥ ) (7) A fl *.ti ft£ <0 .1: H € 

(3/4) Vd dCHP^iCt^T^i. ^KfcA^iS 
^ < + JB -T- ) OA^!||l.littVddfl>i$tr5:t))«T 

[ 0 0 6 0] 5 i:ttff^A-3TWHIlWi:ffl 

^ 2 a . 2ba<J8ttfcffittO [volt] I* <c r> ft £ 2 it . K 
if i R 1 tffii/tR 2 T^llilT. JH K *c A *J JB * ( + ffl 
^ ) CO A ?J -U f E CD >* » ft ( 1 / 2 ) Vd dllflPAiCi 

20 ji^ea. 5tfeA^j£i^ ( - ^ ^ ) wA^'.tin=(i. vd 

d*Ut&i'R 5 tttWR4. R 3 (R4//R3) r ft TR 
L T . (1/4) Vd dW^iitSZt^t^S. 

[0 0 6 1] 3>/^-*cpa<LU*c;ufl?t*£2© 

(JH^) LtfcO. ^:5t*aA^i3^ ( + 43^) A<0 [vo 
M ] -Cfccfc;A?J«l^ ( ^ « ^ ) A* (3/4) VddO« 
ft iZ . »^r-^A5i:fll£?^AoT» mi flcj (c ^ ^ 2 
a. 2 b^Vd dC^fott^. CCOVddftftfc'iRl 
i»KR2Tl/2i:»lf.t4:t^T*.- * £c fc A ^) 
iSJ -7- ( + 53^) CO A ?7 /.I: to .1: H S ( 1 / 2 ) V d d C 
30 W^^C£/)<T^^.i>tfcA^i*l^(-«Ji t )<OA^vU 
/Eti, Vd d SttKR 5. R3 (R5//R3) £K5&i 
R4T$>fhLT (3/4) V d d 0) S £ t T 5 C t 

[o o 6 2 ] »k as y — r ;u s ic « a -a r w mi w a 

^2 a. 2 b 0 [ vo I I ] i:tt?ftt«B, K£i»iR5i: 
Jft 4ft R 4 . R3 (R4//R3) T^ELT. SfeA^ 
JS^ 1 (-JJS^ 1 ) <7)A^'.tifHcOTPEf- ft (1/4) Vd di; 
flJ;t*C<h /><T£-5. ^RteA^JB^ ( + 43^) OA^7 
MifcUQ [volt] WiittiC 
40 [0063] fiEoT. =J>/^U-^CPC0ftA^4S^ir 

a ^ r o ^ ft , a ^ c y* * m % on co m c as Hi r * 
Afr si /ff & « ca ft . ^ > u- - ^ c p <o uj ^ m <g iz i; r 

fiftStfSWfiEfract^Te*. 3 > /t u - 

^CPcom^AM-iU^;Uc041^rTti. ^RfcA^JiS^-fiH 

Bfl « .1; IB « J: 0 >c # < (t * i «- 1: . ^RteA^iS^flHI 
iO iffj jfr & & PH <0 T f6 fifi ft fit fei A -ft 43 ^ ffl co iiti Si iTr 5£ ® 
P4 <7> h PB iff £ T fU m £ <Z> Ifll IZ ,S it . 3 > U - ^ C P co 
50 tti A< L V ^ ^ CO 4J fr T »i . # S A ^] 43 ^ AS <0 u"f &! /ff 



( 

1 1 

&&m<» Bitex* &?m<nm &mfz&w<z> .t®i 
m t T mm t <r> m & n z> t & tz . #SL&/\n&?m<r> 

off £ iff 5£ m CO T fS tft £ £ «c A 71 « ^ ffl co ft £ i Jf SE © PS 
^ co u ^ tP, ^ co ?P iKf co v ^ ;u tfl f4 , lift £ & £ ri< /<£ V> 
^jM^^^w^jurfi^to 2 / 3 rsi/Jcti; t^rt 

45 . 

C0064] □ >/<u-^c Po*>ttSgi:feita#K 
a 77 as ^ ( + ass ^ > ^'.ei. :* ? u: as iz & t* 3 & 

A 77 32! ( - JSB =¥• ) CO ill f* £ 1fi % tt o X to 0 . f nftl 
U 7 ^!/^^W<!:<toTt»4. 3 > A u — 
5'CP0)*7ttffiC4Jit4J|5K«KA^ffl : f- ( + JB ^ ) CO 
flitt £ . =t > « fig \Z to it -6 & «e A 77 JSi ^ ( - 33 T- ) co vfl 

[ 0 0 6 5 ] ^&J|1T 1 S 2 3. 2 4 (i . h7/->'X^Q 
2 . Q4i. Z;c0h7>->*X*Q2. Q 4 CO ^ — X • X 
5 -y * *K«it*/t<7Xttfcii, ^ - X (Z fig ft£ 5 tt 

^ - X A tf£ £ . *^n^n«3xr^5, 

[0066] X<^x^^£ffi/£Tah7>->*X^Q2 

©3i/^^i:ttaf 2 aj»«aKtsn. x 5 y * iz (2 ni as 

vti ri: v d d t>< rj mi $ n r ^ 0 . c <o x -f v ? £ ^ £ zf jv 

7 y 7* ft iii R L £ % 4*J & & T £ J; ^ (Z QD M JJc £ *1 T C» 

[00 6 7] X^f-vf A l f h7>/X^Q4 
C03l^7^IZf4$S : ? 1 2b/J<f£fc£;*tt. X 5 y * (4 |£ Jfi $ 
tt T to 0 . :OX-f vf *f *y^7-;7*ffit)iRL t<K 

m m tit r £ x o iz 03 s& m i& 5 n t ^ a . 

[ 0 0 6 8 ] % x — y ;U 5 co *r - 7* ;U 5 a CO Ai ft U\ 

IZ '«ti ft £ -f )l 7 y ~f ft Hi R L £ A* -f A X L T & vtf $ t£ £ 

;fc j«E *-ti ^ gJ: 2 3 * ,& t* * C t T . ¥ ffi y - 7* ^ 5 (75 ft 46 

H ti\ C ?Q W € ^ ^ 7 y ~f ft M R L 3> U T & Hi £ tir £ 
ft it ^ T . rii^A.hOSiil<t5:t^-cni:^ 

ic n ;u a (3 e> & Jf* CO ^ ^ * /h 5 < T 3 C i A< T * * . 

[ 0 0 6 9 ] -fiy-y^5(0y-7^5 b O 'A # « rrt 

ir # A e» n ^ ;ii ^ ^ y ;u 7 v -f ft £»t r l s /\' -f n x u t 
vti $ ti- ^> it J0£ '.li T S: 2 4 $ aa tt a C £ V . ¥ © - a 
;u s (D ^> # nui f» A e tx rt *.ii ^ * f ;u 7 v y ft bl r l 
e^UT&'.tis-tt^uiftnai^r, © -^ g> & 0 £ & < 

[00 7 0] h7>vX^Q2. ( Q4©»8fi^*h7 
> *>* X 9 Q 1 co ffl © © ^ »=, * fit L /i h u 
IS? L t t» 4 . H 3 C h7>yX^Ql^Q40^M» 

[ 0 0 7 1 ] h7>yX^QlO«»f^li. Bit:* 

/ L U ^ ;u f t r * i£ HI T -5 C i T . < >/t-^Nl*» 

x <t ije $ n . r co in 0 m s> * -f > - 9 n 3 r s e l t 
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h7/y^^Q3^8aii^^{feU$tl5. 
[0072] h7>->*X^Q4<0HS®^^ti. :3>x> 
1fC4:ft^LR9<h^^/iiffi^>@K«i:. <>/t-^N4 
^^/ia&Jg^igSSfrt. S»th7/y'X^Qifi!)ia 



[ 0 0 7 3 ] >7>yX^Q 


i 


<0 $9 




m 9 rt« L U * )l * 




X 


* Q 


3 


CO n 0 © ^ IS H U 


^;u*mfc£L, h7>->*x^ 


Q 


l - 


Q 


4 (i^T^^Tfe 


4 . ttl^2 a i:KK!$tT^7- 






5 




0. JB 2 btr^|^$tl^y 






5 


b 14 L U ;u v & 


[00 74] v-f^nn>t: 




- 5 


3 


til 77 5S 3 a S St 


L T i£ m r s S> tt . 1 tr y 


h 




»n 


tt<bLT-eco*SS 




b 




-J 


X 1 co^f^m 




K 


^ > 


•>* 


X 9 Q 1 . Q 3 14 


> tZ U 0 . h 7 > y X ^ Q 


2 


. Q 


4 


lit7WS it* 


* . 33^2 a IC HI $ n /I 






5 


a (4 L U ^ ;U (Z U 


o. «a^2 bicm^$n/^y 






5 


bllHI/^A C 



20 -5 . 

[ 0 0 7 5 ] h 7 > >' X 9 Q 1 co $3 m GJ L U ^ JHC 
9J0«6t. h7>->*X^Ql. Q3IJ*7i:^4. h 
7 > v? X 9 Q 2 . Q 4 14 — fc? f*J C >f > fC & £ # , 1 t* y 
K fi CO 1$ [Hi (Aj IC ta D* IBJ ~T? st 7 \Z tZ 2> . 

[0076] ?ut>*> . b ? > x x ^ q i co m m m n w 

1 1 U ^ VI/ ^6 L U ^ JM: 0 « 3 £ . K 7 > v X ^ Q 2 
CO $4 19 Gf (4 I I U ^ ;u ^ 6 L U ^ ^ I: 0 -5 ^ , 3 > 
x > -y C co • - & ffi ft tfi R €r 3> L T vti ifi «1i /K V d d i: fii Ai 
stiT^O, ca)CtRtift*5B$ii;fti:ffi9T3>f 
30 > C ^ Jt vti $ n ^ co T . h 7 > *>* X ^ Q 2 co ft & © H 

(4 l u ;u a» s h u ^ ;ue fel b* l»i T^JOtfactift 

O . h *J 7^ rt )l X $ 'Ji l& T Z> 0 5^ m IS. £ L T ^ a . 
[00 7 7] h U // /t ;U X « ± E3 » 2 2 (4 . ft&tR. R 

9 t . stf ifi iti n= v d d M £ a y — k l r ft K r £ afc 

l2K3tl^y-f t-Kt. -f>/t-^Nlconi77i3^(C 





> 


X > IT" C 


t . lift ltd ftk i8 £: ft fct R 9 € 3> L 




n ^ 


< 


> /\' - ^ 


N 4 £ . -f >«-^N2i, € 


MAT 










40 [007 


8 ] 


c 






/WU X CO 


;u 


X 


M & 1 t* 


v V ScOP*ini<fc 0 fci < LTV* 


^ . T * 




h 


7 > >* X 


* Q 2 t4 . h 7 > v X ^ Q 1 1fi 




=f 7 


IZ 


9J 0 & o 


P* 3ft» 6 © ^ «> 1 f y h- CO B# 








itafm ( k 




(t * > ir 






T - ^ ;u 


5 a CO y> Ai & lit IZ '.1i fif £ 7* 7 


•y ^ft£»'i 


R L 


$ 


/\* < X 




[007 


9 J 


h 


^ > ->* X 


^Q3. Q4CO£fjfh:(ZOt*T 


14. 1-.S! 


L Zt 




7 > ->* X 


* Q 1 . Q2co§&f£a:[riIHi-C& 




. h 


"7 


> ->* X ^ 


Q 2 Ii7--7JI/ 5 a CO ft ft ft U\ 


50 iZ m ^7 




7 


•v 7* ft & t 


R L £/W/Uti:A-ti$tt5 



1 3 

C00803 g| 4 C. *#f?J<7>tttpS/Hiam&iaiZ*>M 
T. ftU<7)^J®J^5g<7)0S£&K$^-r. 04fl)S^[Eli»2 5 

lBn53//a-^CPi. & fit R 1 . R3. RO 
1 . R 2 1 . R 4 1 <!: , HVxVtl-iSrtfSAT^*. gl 
l0>ai3G3»2 5j&*£. ftfitR5£I££OKtUfc[pm{8/iS: 
i /i o T l»» i . y| m QD SSt 2 1 . MJ^/^^^^0S»2 

2,&#tui 5 £S2 3. 2 4i:ov»tttfiii i ©EaatMi; 

{ 0 0 8 1 ] fit fit R 0 1 CD 8t fit W li ft fit R 1 co & fit ftft t 
C <D l"1 - ii BS m " Z & V ISL & V $> <£> . 
& K R 2 1 <T> ffi i#t tfi « ffi fit R 1 <7> ffi tfi fcft <0 2 fg- £ L T v> 
* . C <D 2 ftf (2 (fc 2 £ ^ tf & 3 T & <5 . & R 4 1 <Z> 
Jf£ iK W ffi fit R 1 <T> Jft fit W <0 3 fij £ L T n * • C fl> 3 ft* 

R0i=Rl=R3=l. 2 k Q . R 2 1 = 2 . 7k 
Q. R4 1=3. 9kQ 

[ 0 0 8 2 ] gsa. ft 4 iz ^ r *ii w /ii iffl m t& m iz ^ 

£ T £ W & T & -5 . ft 4 [A] (4 . 3>/tU-*CP 
/)< H U *c ;P fit e> £ & fit ( Mi ft) LTM£4i£--C<&0. a 

(008 33 — *CPa<HU*c;M3^*2fif 

(lh^3) LT^O, # /* A *7 #i ( + SSi ^ ) ri< V d d 

T£t*cA^ia^ c-is^) />< o [vonj <r>v>&\z. 

y-7^5C^^^AotlS l/li ffj IZ & =? 2 a . 2 b />< V 

W3/4i;j)[ft^;t^Te. s a «a ^ < - *a 

) ©A*JHI/Efl>J:W£tt (3/4) VddCHPAS; 

t r s * . # s a ?7 as ^ < + # ^ ) <z> a a '« je 12 v 

d dWJJ tTiCt^T^i. 

[ 0 0 8 4 ] .¥ffit-'r^5i:»ff^A9T»IBI«i:«l 
=? 2 a . 2 b »< ft % ifi fir 0 [volt] IZtt^ttStt, A 
KRO. R2. R lT^fELT, # & A * £i ^ < + «l 
^ ) «>A^niIE«>T»€rW (1/4) VddCHP^i: 
fca«T£*. SteA^S!^ <7>A*UifEti, 0 

[volt] flDiJtT5:i^T?.4. 

(0085] :>/a-KP^LMiH3?$3!3 

C ai ^3 > UTfcD. ^KteATjSSi 11 < + « * ) rt< 0 (vo 

it] -csfeA^is^ ( - aa ^ > a« (3/4) vdd<7)« 

f> tz , ¥»^-7;P5U«fra«AoT»iniO«|Ctf^2 
a. 2b^Vddi:/^/ii$. COVd d*ffi^R 1 
tttKR 2T«2/3i:»IEt5CtJ»«-C$, # £ A 
*7 S3 ^ < + ©A*JittJEfl>.t»£W (2/3) Vd 
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dCfliilSCt^-ce*. £ A *1 # ^ ( - ffl ^ ) <7) A 
^€J£tt. V d d £&fit R 3 <h&fit R 4 T#JEE L T (3 
/4) Vdd(0££tt5:t^Tt4, 

(0 0 8 6] ¥«Sr — y^5IC«g#AoTRIBI0gc«l 
^2 a. 2b^0 [volt] C >i -a t t tt • RteA^jiS 
=F (-«^> 0>A*J*tIE<&TR£O [volt] tZWA*^ 
# £ A ?1 38 ^ ( + ffi ? ) 0) A J) ft EE 12 0 

Cvoi i] w$liT5:t/)^e5. 

(0087] 8£ o T . D>AU-*CP(7)&A:>j£i^iZ 

10 a *j-r * © . fiit^cjft^ajffsrwoHottCcWisrs 

fiij fiilTr St « IW S . u > U - 9 C P © ill -h IK ffi IC ^ C T 

* c p © m * a< h u ^ ;t <o « a -e i* . ^KteA^ffl^im 

<Di|f|ffiffiseWIW<OhlttW*SteA^ffl^<WOfl*£l»S£«[ 
Bfl O J: IS W J: 0 A* * < lift »t * t it- C . ^BtfeA^iS^IW 
OiWEjlf^WBB<OTIKW€"KteA^«^ffl<OiWffiilrffi«[ 
tsi <o Jb PS W £ "F K W cb <o fill t; iift it . 3>/^-^CPff) 
tli^j/itL l/^;KD4iftrti. # K A * ffl * ffl <0 tfl & Br 
20 & « <7) J- ffi W S K te A » ^ <W © ffii W S£ W BH fl> J: ffil 

ilUEj^ffi«ttHOTIttW*K«cA^ffl^iW©ii»ffimzE?eiB! 
» ** IK 4fl « T C iffi (t « I* £ T 5 £ <fc rt< T * * . 
(0088] rj:*5, / — K2tta<3<0*.«frt*. y-K 
6iii£©<0*€fr3WAfc£T«C£fc-CS«. 'K « ^ - 

S ^7tt («tt. ^fftt) HTUl», h ^ 

>-/7^Q20X575'i:ii, ~? )\?T y ^R&i R L «t 0 
j)'Jit)/J^^II[ fi'i S ^ L T it! «i ili H: V d d * RWjl U T t> 
30 <fc^. VttflCiVlifK V d d « . W>ltf5 [vol l] £ L X h <fc 

o . * iw « ± si us jse « as »c k s n ft i» . 

( 0 0 8 9 ] 

[^ijlKO^-li] «i 1 C fifc * iU W JH ifli fr-f i£ S9 IZ <t tl 

, 3>/tU — ^O&A^JB^CA^jTSfiJ^SiffSEW 
(fii^ifllzf&lHi-r^Ci-C, A 13 O ifi * e /h a < T * 

;i/)t-ee5. n>/tu — ^oftA^aa^PCA^i 

»«»tt-54i&c&A^HB^(ciaufcMiaffiPHsa^rs 

C £ ifi T * « . 

(o o 9 o ] ^ ifi 2 c « s irt w ;ij iffl (3 a iw ir «t n . 
^ ft < 1 1» — y? o a « t o iif/ Eiff s: w pji * 3 
- ^(0iii^ttffii:iSi;tfi{ksitftctr. a > u - 

^<OW^J«lSSC«l:DA^sttJE«)«BB**3*fta4»ftlC&A 

^is^izigu/r^!Ri®cflesiJErict/)<r^i. 
( 0 0 9 1 ] *7 3fc 3 C & * >f£ i*nfi an (JT a w «t n ii . 
n > a u - ^ co ui * />« H u ^ ju© 41 €r c . ^ ffi y - y ;w 
50 IZH/L l/^^OtjUEWtiffl^Sttff^A^l^tii: 
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*>m A *3 &*m<n £®)AJl r &f£Z&& $ it <5 c 

u ^ ;u co 45 ft ;c , fffit-^;u:H u^JbcotSffiifi*ia 

A * & < _h ft / -f X ) 73<A*3l,£SSftlCfc[2tA?3£ii?- 

nnco^^A^mffi^&tfsttact/jt-c^, 

it ic . >k as y - 7 ftiZ L U- ^ ;KO vti /£ $ft * # X. 
M A ?3 ^ <0 A ?3 it! ff. CO ft ft rt< fit T 5 w i £ W ih T * 
{ 0 0 9 2 ] <L7 ^ *B 4 C ft Z 'K 1*1 Jfl M ® J£ K C «fc n (* . 

3 >ytu-^oin^^L >K ss y - y ;u. 

c l u ^ ;ko \& m m z m x z m & ifrmx) ^« a ^ 

L £ 4J ft fZ t> ft' A ~h *3 ^ IfH CO £ 3ft A ?3 HI 0: £ 4V $ it Z> 

m m ^ z n $ c iL & "X fig <h * * . 
[ 0 0 9 3 ] art * *i 5 i:: a i|t ra4 iu aa fa ^ i?t cin^. 

=3 > rt U - ^ CO 6- A ?3 tti ^ \Z A ?3 T <5 ffi n *: . ft i> c 

ft < <h t> - Jj co A ?3 & =f- OH to ri<i rk! m £ 0)1 * . n W< U 
-^tom^^&CJSGT£{t£tt£m)t£T<5C 
£ * . £ £ . 3 > u - 9 CO Ml ?3 I U ^ ;KO 4* ft T 
. # fit A *3 i£ ^ CP) co «(/ £ m £ $5 PH <0 1: PS fift 5: fit A 

^ ^ m co Hfj si m & « ph <o j*. m m £ o a ^ < ;ia tt s «t jt 

IC . # J5c «c A -h & =F m <T> iiH ^ ifr ii£ ft PH O K fti tfl * £t *^ A 
+1 « ^ iM (O ift /fr *t ?S PH CO .J; tf( <!: >* f?i 6rt t <0 |«| C ^ 
tt . 3 > U - 9 CO HI ?3 />< L U ^ ;U <0 « ft T « , ^ K 
A ^3 ffi =F m CO m/ rk! W\ ?5 PN <0 J : N* M $ fit «c A ^3 ^ 00 CO 
ri'J ikl ;fr £ 8 M O J: 141 W £ K fti M. i £ V> WW I- it Z <b X \Z . 

# fit a ^ ^ ^ m co tir/ ck! ^ & % ph co > -m m e fit «s a tj is 

^ flfl <o rin 51 iff ^ % qh co T ftl trt ^ ?» c ;a it ^ m/Jti r ^ c 
i: >J< T ^ -5 . 

C 0 0 9 4 ] jftl ^ 6 13 ^ ^ iK M /H itt (3 ^ 5tt C <fc tl . 
nv/^-^cO&A^iS^ICA^r^fg^*, aucyi 

^m^^ P-H<o4fitcfi3if!btr^f»/i£ tract '> 

^<(ht,-^OA^^^"CcOtKj f ] f im^%P>!$r. 3>/XU 

-^c7)m^^®(;^t;r^ft:5t*-am/Jtt-rac<!:^-e 
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^a. s/t. a > /t u — ^c7>oj^^HU^;uco«^-c 

ii. #SteA^«i^ffl(O^S/ffS«(acOiIStfl«:6t*aA 
^7^^ 1 tfB(O t |rjSm^ffiffl<O±(Sfiaj:0A^<^tt'5t^ 

^iS^fflcOfKfSmS^lfflcoJifSMtTfEifltcO (ill a 
tf . U > U — ^ CO Ul ti & L Is ^ )1<D W ft r . £ 
A^a^fflcOfif/£/fr^^Mc7)±K^^fittcA^ia^fl8cO 
a?J £ /?r © PH <0 i: ffil lift £ >* PB fift t CO [HI II ^ »t <5 i JUl . 
^6tfeA^^^(fflcOfpi ( kl/fr^%PH<0>-(SM$fitfcA^53 
10 =? in co off 5! ifr £ % PH cO K ai 4rt W T \Z S tt M ;Jt t T ^ C 
t A« r e ^ - 

[ 0 0 9 5 ] t: a* 6 * *E ipj tc <fc n . tt^i:tt<l3« 

ft co c * iu t^i ifj ffi fir 2£ iw s ^ « r a c t a« t ^ a . 
c a ffi a im m js: % »n i 

[ ^ i ] >^ ^ fflj co rK m ;« aa m % w <r> Qa s& m 

tm 2 ) m &\z & z u > n i, - 9 en \'h&=F'&fc<»'£®i 
*: r rDi VI g?l 

C E*l 3 ] h 7>vX^Q 1 - Q4 0& iM»ttJ}©^'f A 

^ r - h 

20 C M 4 ] >tw 56 VI (O r|c 1^ jij an ^ PC ct> [nm & 

{ 5 ] ill f.V c x z 3 > U- - ^ co a ti & ? vti /.f. co at $h 

[ ESI 6 ] jfc CO 'K W JIJ ia f.l ii£ t?t CO C3 ifft M 

{ «f ^ co & m ] 

I . 10. 1 1 - »K W ill HQ (3 36 S?t . 2 . 6 . 12. 16 
»• / — H ( iJt 5 fir a - *y h ) . 2a. 2 h . 6a. 6 b 
-JS^. 3 »• -7 -f ^ a 3 > e a - ^ . 3a-|H*JJS, 3 
b •» A -h JS . 5 - V m fr - 7 ft ( fi? U tt ) . 5a. 5 h 
- ; K y - 7 ;u 5 CO ft y - ^ ;U , 2 1. 1 2 I - i& fir QD 
30 Sft . 2 2 •■• h 'J if n ;u X 52 'M E3 Sft . 2 3. 2 4 »• A Jtt Hi 
^ S . 2 5. 1 2 5 - S ftJ G3 1» . C - 13 > x > . CP 
-3>/a-^, D 1 ^ D 4 - ^ < ?)" - F , N1-N4 
--- < > A* — ? . Q 1 . Q 4 — h 7 > •>" ^ ^ (NPNH 
>y'X^) . Q 2 . Q3-47>y^^ (PNPh5> 
X ^ ) , R. RO. R2-R5. R9. R01. R2 
1 . R 4 1 - flfc K . R . RL-y 

JUTvyffita. V d d -*.ttafi'«ti*E. 
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